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What is Energy Poverty?

@ Experiencing an inadequate level of domestic energy services, but no
uniform definition
@ Primary indicators to capture different dimension of energy poverty by
EU:
o Arrears on utility bills
o Low absolute energy expenditures
e High share of energy expenditure on income
Inability to keep the house adequately warm

@ Related to energy inefficient homes, high energy costs and low
household income
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Measuring Energy Poverty

Expenditure-based approach

It is based on monthly household expenditures on domestic energy services
relative to household income, with a household considered energy poor if
the share of income spent on energy is more than twice the national
median

Consensual approach

It is based on self-reported inability to secure a certain level of domestic
energy services
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@ Just and fair energy transition
o Negative welfare effects

e Reduction of mental and physical health
e Reduction of childrens’ educational attainment

@ Requirement of targeted policy measures to tackle energy poverty
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Literature Review

@ Starting with Boardman (1991), there is a well-established literature body on the
extent of energy poverty in the UK and Ireland

@ Growing number of studies on the prevalence of energy poverty in other European
countries

@ Empirical findings on determinants of energy poverty are rather limited:
o Healy & Clinch (2004) find that the long-term ill and lone-parent families are
among the most energy vulnerable households in Ireland
@ Heindl & Schuessler (2019) find that income, energy expenditure,
employment status and housing conditions determine energy poverty in
Germany

@ Few studies in dynamic context:

o Phimister et al. (2015) find that there is a greater movement out of
expendititure-based energy poverty relative to subjective energy poverty and
income poverty in Spain

o Chaton & Lacroix (2018) show that energy poverty in France is mostly a
transitory state
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German Socio-Economic Panel (GSOEP)

Information on socio-economic, socio-demographic characteristics and
housing conditions

3 waves (2016-2018)
Balanced panel
9.032 households
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Descriptives

Figure 1: (a) PDF of electricity, heating and energy expenditures (b) income profiles and
average monthly expenditures on domestic energy services, pooled sample 2016-2018
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Note: Dashed horizontal line represents the mean value of the distribution, while the solid horizontal line represents the median value.

D1 D2 D3 D4 D5 Dé DT Ds D9 Dio
erage income (€) 766.28 1083.18 130620 145492 1685.54 190093 213588 245279 2027.97 454367
Elecmcm cost (€) 4643 4814 4805 4797 4883 4956 5052 5073 5258 5070
THeating cost (€) 5850 6158 6447 6525 6722 6951 69.07 6883 TAGL 8757
Total energy cost (€) 10502 10972 11251 11322 11605  119.07 11959 11962 12719  147.27
Share of income spent on energy (%) 1371 1013 861 762 687 626 560 487 434 324
Energy Use Intensity (€/sqm) 144 131 120 115 115 113 104 101 102 103
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Empirical Strategy

© Dynamic random effects probit model > identifying driving factors
of energy poverty dynamic panel data model

@ Identification function & multinominal logit model > differing
between chronic and transient energy poverty
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Dynamic Random Effects Probit

yie = 1y; > 0] (1)
Vi = Yir_1 + XeB + Ui + €, i=1,.,N;t=1,..,T (2)

@ But: initial conditions problem

@ Solution: specifying a distribution of heterogeneity conditional on the
energy poverty status of a household at the beginning of our panel
(Wooldridge, 2005, 2010):

ui = ap + axyio + Xjaz + v, v ~ N(0,0?), (3)

y;; = VYjir_1+ X;t/B + ap + a1yio + )_<,{042 + vi + €jt, (4)
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|dentification Function & Multinominal Logit

@ |dentification Function

2, ifdi> T,
V(yinz) =41, if0<d <, (5)
0, ifd;=0.

where y; is a energy poverty measure, z the energy poverty line, d; the
fraction of periods where y; < z and 7 is an arbitrary duration line.

e Multinominal Logit

eX,-’ﬁw
1452 e’

where never poor (1) = 0) is the reference group.

(yU ’()ZJ | ) 1/)2071)27 (6)
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Table 1: Regression Results: Dynamic Random Effects Probit

Katharina Drescher & Benedikt Janzen Energy Poverty 16.12.2020 11/16



Table 2: Distribution of energy poverty duration states

Expenditure-based G |
Energy poverty duration state  Share of holds  Number of h holds  Share of households Number of households
Never 0.809 7,309 0.958 8,649
Transient 0.144 1,305 0.038 345
Chronic 0.046 418 0.004 38
Total 1 9032 1 9032
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(Preliminary) Conclusion

@ Understanding determinants and dynamics of energy poverty is crucial
for policy making

o Expenditure-based energy poverty higher than consensual energy
poverty

o Facing energy poverty in one period significantly raises the probability
of being energy poor in the subsequent period

@ Energy poverty is mostly a transitory state
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Caveats & Next Steps

@ Short panel limits sufficient analysis of energy poverty dynamics

@ No consideration of the depth of energy poverty

Next Steps
@ Adding recent wave of GSOEP (year 2019) to data set

@ Including population share weights
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Thank you for your attention!
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